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! CIX|HER 7|= (Earth forecast system)

1) Hardware =2}

« HPC Clusters: %ot ZAF 2 §|O|H/ | 22], 24 /data sets&] 2]
- GPU: HEALM (2AF7HE 2 HO[H X 2)

« Storage : &= HO|Y, RH=E, DA A0t (HELY, 2M4KNE S)
- HERZ: HOoH (BFH &, HYAAH, F O &4 7hH &

of 1% MY, Az Hu 2E8/228%

2) Software 7| & Geological Conditions of Land

« Simulation and Modeling Software: NWP, climate, ocean circulation, « Sea Water Flow
framework(WRF, CESM), other models «  Wind: pressure gradients, Coriolis

- Data Assimilation Tools: incorporate observational data into forces, frictional effects, and
model simulations to improve their accuracy. (Ensemble Kalman interactions with land, oceans, and
Filter or 4D-Var) other atmospheric features

« Machine Learning and Al: data preprocessing, feature extraction, *  Cloud Formation: microphysics
pattern recognition, and post-processing of simulation outputs. models, atmospheric models
NVIDIA's libraries and frameworks, such as CUDA, cuDNN, and > TSR ane SLnliglhis

Solar radiation models

* Interaction between
Components

« careful coordination and data
exchange to capture the
complex interactions and

feedbacks
&) .
I@A RTNERS

- iPC(High-Performance Computing ), NWP(numerical weather prediction), WRF(Weather Research and Forecast), CESM(Community Earth System Model) ‘

TensorFlow, provide GPU-accelerated support for training and
deploying machine learning models.

« Visualization and analysis tools: ParaView, Vislt, or IDL, enables
researchers to visualize complex Earth system data and generate
informative visualizations.
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CIX|HER 7|= (Nuclear system)

1) Models :

Nuclear Reactor Physics: equation, parameters, materials( core, fuel, control rods, moderator, coolant)

Reactor Core Dynamics: operational conditions, such as power level, control rod position, coolant flow rate, and reactor
scrams. Reactivity feedback (2=, Y=, &R &)

Thermal-Hydraulics:

Safety Systems and Controls: behavior of reactor control rods, control systems, and reactor trip logic.

Fuel Behavior:

Integrating various physics-based models: represent the complex interactions and dynamics of nuclear reactions,
thermal-hydraulics, safety systems, control systems, and fuel behavior.

Material Degradation Models:

Component Aging and Wear Models: material fatigue, creep, stress corrosion cracking, and wear of moving parts.
(reactor pressure vessels, steam generators, pumps, valves, piping, and instrumentation.)

Fuel Rod Performance Models:

Radiation Damage and Activation Models:

Probabilistic Risk Assessment (PRA): integrate degradation models with probabilistic techniques to assess the
likelihood and consequences of component failures, accidents, and off-normal events. used for plant design, maintenance
planning, regulatory compliance, and risk management.

2) Software 7| =

e

Simulation and Modeling Software; NWP, climate, ocean circulation, framework(WRF, CESM), other models

Data Assimilation Tools: incorporate observational data into model simulations to improve their accuracy. (Ensemble
Kalman Filter or 4D-Var)

Machine Learning and Al: data preprocessing, feature extraction, pattern recognition, and post-processing of
simulation outputs. NVIDIA's libraries and frameworks, such as CUDA, cuDNN, and TensorFlow, provide GPU-accelerated
support for training and deploying machine learning models.

Visualization and analysis tools: ParaView, Vislt, or IDL, enables researchers to visualize complex Earth system data
and generate informative visualizations.
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CIX|HEQ 7|= (FiDEs 9% I

Failure Data: st=gjojQ} AT E o] B 5] AL}t Alg] Lo thst A B ( failure modes, failure rates, downtime duration,
maintenance actions taken, environmental conditions, and operational parameters)

Machine Learning (ML): thofst 24 ( failure data, extract meaningful patterns, correlations, and insights from large
datasets ), 74Xl t}gst QIAFS 7He] A (e.g., operating conditions, component characteristics, environmental factors)
3 ugEJNT 1A WA o 52 Yst gl S Y 2 HEE]

Prediction Mechanisms: 17 & data®t ML2 283 ol 5(3A18 24, 4’5 A%}, stEgloiol AmEg|ol BEo| U4 A5
FE) 7152 AP YA FAEa A 25

S 28 A A A", 2N AS 1FE Ho|E S maEt Lhofet AT AAdatas 7|8EO. 2 oA QA E 4 U AP T
23 dv]9 &R0y SN 29)

AMAE: =) 9 8k AA A] AR G0l € (parameter, life profile)So] ¥/ =72 M( 22 X & ZE) o] 2 WYt 27
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I ! FIDES T &= -

s FIDES : Forschungsgesellschaft fir Informationstechnik und Datenverarbeitung
(BEXNZ|7|& U 40| X2| HT3|: "Research Association for Information Technology and Data Processing")
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E FIDES T8 "

[. Introduction

II. Reliability- Failure Rate Prediction Guide

> FIDES 232 47 ( reliability data A4, approach, general model, mission profile, stress, oJA])
III. Reliability- Failure Rate Prediction Guide_ Calculation Sheets

» Electronic components (21 £)

« Hybrids and multi-chip modules (6 %)

« Microwave and radiofrequency components (6 )

« COTS boards

« Miscellaneous subassemblies (7%)

« Parts_count reliability prediction ( general principles, parameter tables/363% 123% 2&
 Managing the transition to lead-free

IV. Reliability Process Control and Audit Guide (Audit 8/'#-2, process factor, scoring)

V. Reliability Process Control and Audit Guide_Recommendations

> Weighted recommendation tables( Life cycle 7 &7])

> Detailed recommendation sheets (Audit 186 35 ) ; A2 HIT xR
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FIDES & E A4t
DEE AH LA (Part count)2 MZFX| QUXFR T4 (A physica, [1pyy

00

) Hprocess )

General model associated with all families

7\' = 7\'Physical X HPM X HProc-ess
Where:
Phases
phase
7LPhysical = E (T ) X (Agcu)i
Total
7\(}TH = 1_lTherInal
Phases

phase }LOTCyCase > 1_ITCyCase
+ Z (TT ) = +}‘-0TCySOIderloints = 1_ITCySOIder]oints D (Hlnduced)i
otal +2Aorn X Ilrn
+AOMech x 1_lMech i

The failure rate Aecu represents the Electrical (relays and switches), Chemical and Wear-out
contributions, where the response to environmental conditions is null or is ignored when using
count-based reliability methods. However, Aecw does differ as between operating mode (under
power) and non-operating mode (switched off).

Mission profile data

tannual Time associated with each phase over one year (hours)

RHambient Humidity level associated with a phase (%)

T ambient Mean temperature during a phase (°C)

AT eycling Amplitude of temperature variation associated with a cycling phase (°C)
T max-cycling Maximum temperature on the board during a cycling phase (°C)

Necy Number of cycles associated with each cycling phase (cycles)

Ocy Cycle duration (hours)

Grms Vibration amplitudes random associated with each phase (GRMS)

&
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s At Al e 2 dEAS

> llpm
1) QA manufacturer : A|&FAFC] QA &~% (0,1,2,3)

2) QA component :—‘?‘—%Q QA % (0,1,2,3)
3) RA component :—‘?‘—%Q Test~% (0,1,2,3)
INRE, FANE 2E

a

4) Experience factor € : K|ATALS] A& & (1,2,3,4)

> llpm

- Best : 0.5 (superior to state of the art)
- Worst : 2
- Not evaluated : 1.7 (default)

factor range :

A4z e

Part manufacturing factor Ilem

TIrw is simplified and used as part of a component selection policy, to be considered globally and not

by component family.

I, —c

Where: Part Grade :J:(

1 .39x(17Part7Grade)70,69

QA +QA +RA )xe
36

QAmanufacturer

The quality assurance level of the selected Position relative to
manufacturers is most often (for example): state of the art

QA

manufacturer

Certified under ISO/TS16849 V2002 Higher

Certified under one of: QS9000, TL9000, ISO/TS 29001, ENS100,
AS9100, JISQ 9100, AQAP 2110, AQAP 2120, AQAP 2130, IRIS,

IEC TS 62239, ESA/SCC QPL, MIL-PRF-38535 QML, MIL-PRF- Equivalent 2
19500
Certified under ISO 9000 version 2000 Lower 1
No information Much lower o]
QA omponent
The quality assurance level of the selected components is Position relative QA
most often (for example): to state of the art component
Qualification according to AEC Q100, Q101, or JESD47 Higher 3
Qualification according to JESD22, JEP143 or QML Equivalent 2
Manufacturer qualification program, unidentified production sites Lower 1
No information Much lower [0]
RAcomponent
The level of testing on most of the selected Position relative to state QA
components is most often (for example): of the art
Very severe tests are usually carried out Very reliable — Level A 3
Severe tests are usually carried out Very reliable — Level B 2
Tests are usually carried out Reliable 1
No tests Not reliable 0]
Typical tests are given, for example for integrated circuits, in the detailed method.
Experience factor
Position relative
t tate of th rt £
The selected manufacturers are most often: © state of the a factor
Known, with mature processes Very low risk 4
Known, with proc that are not yet analysed or are not mature Low risk 3
Not known Risk 2
Previous disqualifications, problems observed, etc. High risk 1

>
N PARTNERS
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| ! FIDES %;I' 7'“.*_" (Hprocess ,quality and technical control of rellablllty) |

* Ilprocess +=HF7] 7 HAof ciel FE A 7|= FESE A= I3

> Tlprocess 31 27 Q B2 o] &sto] Alatel: Aulo] A, A&, £3, OM L A|¢d S22 =

gH]
Y 57](Lite Cycle), 77FA] 5780l tiet 4 & 7= A+

ook

rohe

> Ilprocess factor range :
- Best: 1
- Worst : 8
- Not evaluated : 4.0 (default)

S 7]0d 5 (contribution The formula for the pracess factor is as follows:
@Al(phase) e
7HEA) % _ 0, (1-Process Grade)

At (spec.) 8 HProcess =¢
A (design) 16

_ The factor 6, determines the range of variation of the process factor. It has been set at
B8 & = L .
T8 AA(PCB S Manufacturing) 20 2,079, which entalls a dynamic range of 1 to 8 or the process factor.
B B4] E3HEquipment Integration) 10
KA A ~El £ 5K System Integration) 10 The Process_Gradeis calculated from the previously calculated AuditScores for each

phase, weighted by the Phase_Contribution of each phase sich that:
8 /9 X H 2 (Operation & Maintena 8
nce) 7

Audit Score.

x| 992HE(Support Activity) 18 Process_Grade:Z Phase _Contributt ton X

100 " " Max Audit Seore, | 1ERs

4




FIDES DEHEA M (15, 0cess )

THFEI|(Life Cycle)dl St SHE Audit 7}

Life cycle

The table below details the complete life cycle of a product, through which its reliability
is determined. The FIDES methodology covers the ewvaluation and control

throughout the life cycle.

of reliability

Phases

in activities

1 | SPECIFICATION

Statement of need by the customer

Formalization of system requireaments

Definition of the architecture

Adlocation of system requirements

_‘L_\._\._‘L_\g

Formalization of subsystem, equipment, etc.
reqguirements

2 | DESIGNMN

Feasibility / Preliminary studies

Detailed design

Tests and fine-tuning

Cualification

Preparation for production / Product
industrialization

Preparation of logistics support

3 | BOARD OR SUBASSEMBLY
MAMNMUFACTURING

Reception / incoming inspection

Storage

HAssembly of board or subassemblies

Testing (board or subassemblies)

Equipment integration

ESS (board or subassembly)

Acceptance

Delivery of board or subassembly

4 | EQUIPMENT INTEGRATION

Reception / incoming inspection

Storage

Assembly of eguipment

Testing of equipment

ESS (eguipment)

Acceptance of equipment

Delivery of equipment

5| SYSTEM INTEGRATION

Reception / incoming inspection

Storage

Assembly of system

Testing of system

ESS (system)

Acceptance of system

Delivery of system

5 | OPERATION &
MAINTEMNAMNCE

Transfer to user

O perational use

In-service support

7| SUPPORT ACTIVITIES

Management of subcontractors

Management of reliability, supplies,. incidents

R Y T T e N Y e e N Y e e S N S e N (RN A

NININ|[® O G o i (i B MATMATA0IQ@I WO WIWINENININININ

Management of the quality syvstem, resources

)
N PARTNERS
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FIDE

1867}

EELE

185

186

F

F

Compliance
Score
(@718 a)

#VALUE!

#VALUE!

bl

o

F

O

S

0

Phases

Specification

Specification

Support

Support

acturing(Board_sub

Design

Design

Design

Eqp_integration
Eqp_integration

Design

Design

Xt
o

Weight

10.7

104

14

6.6

18

6.7
0.8

16.5

123

=
=

Audit
(Level of
compliance)

7'." IA—I- (HProceSS

HH 471X Level 2 70E FH7}( 0| Al: Audit recommendation/question )

)

bl

Recommendation

RAMST(Dependability(2/Z4): Reliability, Availability, Maintainability, Safety and
Testability) 301 [t 81%, H2& TR0 Z2REY S22 SEE NFI HY
R HE YUEY SUNA %0 NBYL 015 $TF EN HH0 F0K 7
Assign human and financial resources to dependability a.k.a. “RAMST"
(Reliability, Availability, Maintainability, Safety, Testability) studies.

A2E HEIZE oY $25 ASTHA| (& system, equipment, PCB S8 subassembly)

=
T

0l
AL
?

—-o TG

208 JEEE BEEETN

Allocate reliability requirements down to subassembly level

HEY MM o STIH0A U5E 27| g5 2L 22 7| HN LY

bt

Allocate the necessary infrastructures to avoid deterioration of products

during production and integration operations.

A7 R BRE SHOE hiSEI (B E TSRS

Continuously improve the company's reliability engineering.
29 pec. L AERUENLE 023 ZTAHEY 2Ry

Optimize the final test coverage with regard to the product specification,

with the aid of the test result summary,

SESYHAE (fRYS Yo FUT = Y= +EY AR

Ensure the completeness of information on subassemblies in order to

establish subassembly test manuals

NPINY 23

Implement comective acticns

Foy|

Eo Elﬂ

rir

X0

BYE e

Hazre I
Implement preventive actions.

RS

Ensure product traceability.

NAE Y FEgH 2E

Manage the packaging of systems and equipment.

Analyse the need for environmental strass screening (E55) and define
the ESS procedure.

Check that the environmental stress screening (ESS) test coverage is
comectly defined and formalized.

Further description

Audit question

HE OES 2UT0H 30| IHET 0/ 22 Q8L 10| F0{7)
I there a financing item for dependability studies? Have the necessary means and personnel

been identified?

L "|_7

=

 Are the general reliability requirements allocated down to subassembly level? If so, which method of

allocation was used?

Have analyses (such as Process FMECA) been carried out in crder to formulate
recommendations on the necassary infrastructures for production and integration?

™ Are the recommendations that emerge from these studies formalized?

Are the recommendations that emerge from these analyses followed?
Have improvement targets been defined for reliability enginesring?
Have performance indicators been defined for these targets?

Is 3 test result summary produced in ordzr to optimizs the final test coverage?

Is the technical data on subassemblies available for the development of production tests?

What process is used to collect data on technical events, to report anomalies, and to manage
them?

Do the preventive action procedures include:

- The use of diversified sources of information?

- The definition of the steps to follow?

- The criteria for triggering preventive actions and applying inspection procedures?

- A preventive action follow-up review?

How is product traceability ensured?

Does the supplier contrel wrapping, packaging and marking processes to ensure compliance with
specified requirements? Is there a list of equipment that requires packaging?

Has the need for E55 been analysed?

If applicable, has the ESS procedure been defined?

Has the coverage rate of the ESS test been estimated?

lE-EARTNERS
D




EEEE

Compliance Score

FIDES 2™ EAIL ([Tprocess
HI7HAudit) B 2 [TrrocEss

)

A A A (OlA])

(@) Phase 1(specification) Phase 2(design) Phase 3(manufacturing) = Phase 4(eqp_integration) Phase 5(sys_integration) Phase &{0OM) Phase 7(support )
. f | . | A Al A b f A f
Recom_Wei We|glhted_ﬁ' Recom_Wei We|glh ted_ Recom_Wei Welglhted_ Recom_Wei WE|glhted_ Recom_Wei We-|g.hted_ Recom_Wei Wei g.htEd' Recom_Wei We|glh ted_
ght 7 i'ﬂt; - ght 7';?21;5“ ght 2 ':?T;SH ght 7 ':?Tt;'m ght ?ESE“;H ght 2 ':SE“;H ght 7';?2“;'11
@1%s 7k -?3 = @1%s [ fz;_“.__ﬂi e ADNE 7k _“._53 4 @IS 7k -?5 = @S 7k _.‘._53 4 ADNE [ }E-?i e @a%s [ ra—‘?i (=
(b R (b T *1(b T £)(b T (b T (b T (b M
NOTRNSS NOTREINGS JOTRNEINGS QDTN QOIS QTN N TN
7 2 0 6.7 134 154 308 154 308 15.4 308 17.5 35 0|
8 3 0 6.8 204 15.6 468 15.6 468 15.6 468 17.7 53.1 0|
9 2 0 0 0 165 33 165 33 9.2 184 0|
10 1 0 0 0 123 123 123 123  13.8 13.8 0|
117 #VALUE! " #VALUE! "#VALUE! TEVALUE!  10.8 "#VALUE!  10.8 "#VALUE 156 #VALUE "#VALUE!
127 #VALUE! 7 #VALUE! T#VALUE! "HVALUE! 175 THVALUEl 175 T#VALUE! T#VALUE! T#VALUE!
1837  #VALUE! "#vALUEL 15 "#vALUR! "#VALUE! "#VALUE! "#VALUE! "#VALUE! "#VALUEL
184"  #VALUE! "HUALUEL 16 "#VALUE! "#VALUE! "#VALUE! T#VALUE! "#VALUE! "#VALUEL
1857 #VALUE! TavalUEr 18 "avaLUE! "#VALUE! T#VALUE! "#VALUE! T#VALUE! "#VALUE!
1867  #VALUE! TavALUE! 11 TaVALUE! T#VALUE! "#VALUE! "#VALUE! "#VALUE! "#VALUE!
. Audit_Score . Audit_Scor . Audit_Scor . Audit_Scor . Audit_Scor . Audit_Scor . Audit_Scor
Recom_wei Recom_wei Recom_wei Recom_wei Recom_wei Recom_wei Recom_wei
ghtsum ;fErg = | ght_sum 79,;5_1121,(1 ght_sum 72;5_[];”11 ght_sum 73:_5_["21,“ ght_sum 72;%“;”,(1 ght_sum 73;5_“;”x1 ght_sum 797;5_1121)“
Calculating @I ( fz.-f P @D “F ;5 P @7 ( faf 1 (@D7E 7k f [ @7z 7k f (5 @IS { Iaf e @Dz ( hsf PE
. 3 3 =3 ok =3 ot 3
(audit score) %) {:.)HI) o) A {:')HI) ) A {:')“II) @A) A {;ﬂl) o) A {:')HI) @) X {:')HI) @A) A {:')HI) o)
(d) (d) (d) (d) (d) (d) (d)
172.3] 2vaLue 467.3[ 2vaLE a402] 2vaLUg! 495.4] #vALUE 3846] 2vALUE 376.9[ =vaLUE 193.2] #vaLUE
Max_weigh' Max_weigh' Max_weigh' Max_weigh" Max_weigh' Max_weigh' Max_weigh'
ted_points_ ted_points_ ted_points_ ted_points_ ted_points_ ted_points_ ted_points_
sum sum sum sum sum sum sum
&1 7S s19.9| @2 7tE 14019| @2 74= 13206| (HD 74E 1486.2| (22 7HE 1153.8| ("D 7S 1130.7| (®D 7S 579.6
X HEE X HEE X M5E X 45E X HEE X A5E A AEE
A A H) A Hl) A )
Calculating (€)= (0)3) (€)=((9)*3) (©)=((*3) ©)=(9"3) (©)=(0)*3) ©)=("3) (©)=(9"3)
(process facton Weighted T Weighted T Weighted T Weighted T Weighted T Weighted T Weighted T
P contribution contribution contribution contribution contribution centribution contribution
(FIEEII7] #VALUE |(FFEETE| #VALUR ((FISE7E7] 2VALUEL |(FHEEETHF] #VALUE |(FEEETHI] #VALUE ((FISEFHT| #VALUE |(FHSE7E7| #VALUE
HE) HE) HE) HE) HE) HE) HE)
(f)=(d)/(e) (f)=(d)/(e) (f)=(d)/(e) )=(d)/(e) (f)=(d)/(e) () =(d)/{e) (f)=(d)/(e)
phase phase phase phase phase phase phase
contribution 0.08|contribution 0.16| contribution 0.2| contribution 0.1 contribution 0.1| contribution 0.18|contribution 0.18]
{g1)=8% (g2)=16% (g3)=20% (g4)=10% {g5)=10% (g6)= 13% (g7)=18% <
Process_grade_phase |(n)=(*(g1) = #VALUEl [m)=(*g2) ~ #vaLUEl [m)=(*(g3) = 2vALUE [)=0r(ga)  #vALUE |th)=(*(g5) = #vALUEl |t)=(ige) ~ #vaLuel [m=ian| svae |8 PARTNERS
Process_grade_system " #VALUE {\’

Pi_process =

"#VALUE! = exp2.079(1-Process_grade_system)
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Factors contributing to physical stresses

FIDES -Lxl- 7'." I- (A physmal)

parameter table 3!

Life profile

life profile2| parameter 2t2 A23510] A 4HE

Life Profile

t annual= 2520 240
RH ambient 70 70
T ambient = A0 A0
AT cycling= A0 40
T max-cycling 50 50
M annual-cy= 1
B cy= 2760 8760
Grms{qg) 3 3
oM phase OFF phase
parameter table
ON phases: Average parameters by default per type of item Induced
Thermal Humidity Thermal cycling Mechanical | ELCh.Wr
Csensitivity
Ah [Eah[To|aT| o |aRn |EaRh|Tcy8|m8 aTcy s8|msB| am |n| aecw

II 11604xEa, ! ! T
Thermal To+273 (Tﬂmbiem*—ATxeiav ambient +273)
c
12X Ny (ATeyeting\™ | 181ax|gbype 2]
—_cycing ‘max—cycling+273.
Ilreycase ( Tonase )X( 20 ) e
1
3 3 . myp S —
HTcySolder_jOIn!s (1; X Ncy) X (mm(z:y- 2)) X (ATE;’SIW) X 81414x[313 T"‘“"‘W“i”g”n]
phase
G n
HMechanicaJ' [OLI\SJIS]
4.4 1 1
11604XE3RH{—77]
e (RHamblenl e 293 (T,pyien+273)
70

.
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FIDES 27|

FIDES 1 &E A 4= ¢

parameter table

Parts count: Parameters

Parameters associated with operating (ON) phases for counting by type

ON phases: Average parameters by default per type of item Induced
Thermal Humidity Thermal cycling Mechanical | EI.Ch.Wr
Csensitivity
ATh |Ea_Th|To|AT| a« |ARh |Ea_Rh|ATcy B|m_B|ATcy JB | m_JB| aM n | AECW
<24p 0021 | 07 |20 0 0 0 0.002 | 4 0.012 1.9 | 0.00028 |1.5 0 6.3
24t048 p 0021 | 07 |20]5| © 0 0 0.0044 | 4 0.041 1.9 | 0.0012 |15 0 6.3
Hermetic 48to 144 p 0021 | 07 |20 0 0 0 0.0084 | 4 0.11 1.9 | 0.0036 [1.5 0 6.3
144 to 288 p 0021 | 07 |20]|10| © 0 0 0016 | 4 0.30 1.9 | 0.011 |15 0 6.3
Digital > 288 p 0.021 07 |20]|14| © 0 0 0.034 | 4 0.96 1.9 0.043 (1.5 0 6.3
integrated
circuit <24p 0021 | 07 |20 0 0 0 0.002 | 4 0.012 1.9 | 0.00028 |1.5 0 6.3
24to 48 p 0021 | 07 |20 0 0 0 0.0044 | 4 0.041 1.9 | 0.0012 [1.5 0 6.3
Non-hermetic 48 to 144 p 0021 | 07 |20 0 0 0 0.0084 | 4 0.11 1.9 | 0.0036 (1.5 0 6.3
144 to 288 p 0021 | 07 |20]|10| © 0 0 0.016 | 4 0.30 1.9 | 0.011 [15 0 6.3
> 288 p 0021 | 07 |20]|14| © 0 0 0.034 | 4 0.96 1.9 | 0.043 (15 0 6.3
<24p 0054 | 07 |20|6| O 0 0 0.002 | 4 0.012 1.9 | 0.00028 |1.5 0 6.3
24to 48 p 0054 | 07 |20/8| © 0 0 0.0044 | 4 0.041 1.9 | 0.0012 [1.5 0 6.3
Memory Hermetic 48 to 144 p 0054 | 07 |20]12]| © 0 0 0.0084 | 4 0.11 1.9 | 0.0036 |1.5 0 6.3
integrated 144 to 288 p 0054 | 0.7 |20]17| © 0 0 0.016 | 4 0.30 1.9 | 0.011 [15 0 6.3
circuit >288p 0054 | 07 [20]24] o 0 0 0034 | 4 0.96 19 | 0043 |15 0 6.3
<24p 0054 | 07 (20|86 | O 0 0 0.002 | 4 0.012 1.9 | 0.00028 [1.5 0 6.3
24t0 48 p 0054 | 07 |20/8| O 0 0 0.0044 | 4 0.041 1.9 | 0.0012 |15 0 6.3
Non-hermetic 48 to 144 p 0054 | 07 |20]12| © 0 0 0.0084 | 4 0.11 1.9 | 0.0036 |1.5 0 6.3
144 to 288 p 0054 | 07 |20]17| © 0 0 0.016 | 4 0.30 19 | 0011 |15 0 6.3
> 288 p 0054 | 0.7 |20]|24| © 0 0 0.034 | 4 0.96 19 | 0043 |15 0 6.3
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A=

o=

A

Parts

Ralg<!

1} (0lA]) : Mission Profile &

ON phases: Average parameters by default by item type {[] acceleration) Induced |
TThermal T humidity TiTemperature cycling TMMechanical :; ch W o T Thermal
Ea R’ % Y Csensitivity
ATh Ea_Th ‘TO ‘AT a AEh b - Tey_B m_ Tey_JB ‘m_]’B AM n AECU ATh Ea_Th ‘
Life Profile ( MVDC) I
t annual= 8520 240|hrs tannual - 1 59 -'S‘—.fphase) The 42 1 10g
RH ambient 70 70|% RH ambient: S&7|{H52] YTiEE(%) = SHE HET
T ambient = 40 40|k T ambient - S7|7HE8 HF2EE HETH0 MVDCE HVDC £33 7|& (0 ~ 40k) £ BESHH 4055 FEEHH
AT cycling= 40 40| & AT cycling: A0S 2t BET Hol2E S HE5HH MVDCE 4028 HETI0
T max-cycling 150 150| = T max-cycling - AHO|E 23 7|ZHS0H8] 2LO HU2EE MEFHL MVDCE HVDC M3HM7| 7 21 2& 1505 HEFTL
M annual-cy= 13 N annual-cy: 13E22] A0 S3|4= MVDCE 1 212 HEFIT
B cy= 8760 8760 |hrs B cy : cycle duration £ §ETLE MVDCE 135712 2Tss H2E 7rE5HH 6760hsE HET0L
Grms(g) 3 g Grms : level of random vibrations
ON phase OFF phase
FIDES # 4t SDS AHE AMA A part part part
H LA FIDES_OM_122 | FIDES_OFF_122
‘ 4.2.4. N thermal An thermal = exp™A = £xP[T146)} n thermal = 3.044905 1
" 4241 thermal H|A= 11604 x Ea_Th x [ 1/ (Te +273) - 1/{ T ambient = AT x exp”™-a * Tamb + 273)] A= 1113459779 0
425 N humidity (NN humidity = [RH ambient/70]+4.4 x exp"B n humidity = 1.00000 456477
425 N humidity (B = 11604 x Ea_Rh x [1/293 — 1/ (T ambient +273)] B= 0 1518367881
426N teysolderjo| N toysolderjoint = [12 x N annual_cy/ t_annual] x [min( 8cy, 2)/2]4(1/3) x [ AT cycling/| N toysolderjeint = 0.025794| 0.9156858
426 N toysolderjo{C= 1414 % [1/313 - 1/ {T max_cycling +273)] C= 1174782287 1.174782287
427 N mechanical| N mechanical = [Grms /0.5]*n N mechanical = 14.69694| 14.696938
428N toycase A4 n toycase = [ 12 x N annual_cy / t_annual ] x [ AT cycling /20 ]*m_B x expC M toycase = 0.00912| 0.3237438
428N toyease HJC= 1414 x [ 1/313 - 1/ (T max_cycling +273)] C= 1174
429 n induced A{n induced = Csensitivity n induced = 59 50
A physical = Sigmalphases} [ t_annual/8760 ] x AECUI +Sigmalphases] [ t_ann
4210 A physical Hual/8760 i x [ ATh *n thermal + ATcy_B *n toycase + AToy_JB * 0 toysolderjoint + aM
*n mechanical +  ARh*n humidity ] x 0 inducedi
A physical = 875.7308| 20.676422
4211 Part_Grade A4t (0|F E)
4212 11 PM H4 (|1 PM = exp®1.39%1-Parigrade)-0.69
42120 FM H S (N PM =1 0[E7 SEL7 (OB E)
4212 M PM H & (0 PM =1 017} 7|E}, COTS boards and various subassemblies n PM (default) = 1.6 1.6
4213 1M Process 4N Proces: O/ E7 n Process = 4 4
4214 3 H&t (part|apart) = A physical x n PM x N Process Alpart) = FIT 5604.677| 132.3291
Alpart) = A physical x 1 PM x N Process (on/oFFE A ) 5737.006
ja
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